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• The shock components
• Fluid therapy
– The fluid bolus











 8.7% of aggregate hospital costs.
 Most expensive hospital
admission for all party payer's.
 #1 cause of ICU admission for the
elderly.
 Leading cause of in-hospital
mortality.














































Systemic Inflammatory Response Syndrome (SIRS)
A clinical response arising from a nonspecific insult,
including 2 of the following:
• Temperature ≥38oC or ≤36oC
• HR ≥90 beats/min
• Respirations ≥20/min
• WBC count ≥12,000/mm3 or
≤4,000/mm3 or >10% bands





The Landscape of Sepsis Care
In 1997
• 115 million visits/year.
• 2.9% of hospital admits are
severe sepsis and septic shock.
– 1,600,000 admissions per
year through the ED.
• ED waiting times (5-6 hours)
approaching 24 hours.
• After ICU Admission:
– > 6 hour total delay for
hemodynamic optimization.
– ICU is poor
• Shock mortality rate:
– ICU - 24% to 70%.
McCaig: MMWR, 2001, Angus DC et al. CCM, 2001,
Varon, CCM, 1997, Lundberg, 1998, CCM, Lefrant, 2000*, CCM
• 67 minute delay to
ICU arrival.#
• 3 fold increase in
mortality.













Severe Sepsis 791,000 27-40




Task Force of the American College of
Critical Care Medicine
Practice parameters for hemodynamic
support of sepsis in adult patients in
sepsis.
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The Sepsis Policy Landscape































2. Blood cultures/appropriate cultures
3. Give broad spectrum antibiotics





5. If persistent hypotension
– vasopressor to maintain MAP > 65 mmHg
6. Document perfusion:




















"Sepsis focused exam completed."
or
"I performed a reassessment of perfusion (or volume) status."
You don't even need to provide vitals.






The Origin of SIRS
1991
SIRS in the Emergency Department
Tuttle A, Nowak Rm, Grzybowski M, Rivers EP, Dereczyk BE, Morris DC, Jaggi FM, Ander DS, Tomlanovich MC:
The systemic inflammatory response syndrome at triage: prevalence and association with hospital admissions.
Acad Emergency Medicine 1996, 3(478).
Importance of Documentation












Physical Examination in Sepsis
Physical Exam
Signs Sensitivity Specificity
1. Postural hypotension 29 81
2. Skin, mucous membranes 85 58
3. Mental status 57 73





SvO2 60% was significantly
correlated with knee mottling










8.5% Increase in Mortality


Critical Care Medicine, 2017

Critical Care Medicine, 2017











Crit Care Med, 2004
Every hour of delay from admission to surgery was associated with an adjusted
2.4% decreased probability of survival compared with the previous hour.
Risk Stratification for Early
Detection of High Risk
Patients:
Changing the way we detect
illness severity

A Subtle and Deadly Disease Transition
Using a 279 year old definition
ER or Ward ICU
MAP ~ SVR X CO
Global Tissue Hypoxia:











Where did a Lactate cut point of 4 come from?
56 patients with clinical signs of shock:
Hypovolemia (17), Sepsis (9), cardiac failure (7),
neural dys. & endocrine def. (4), vascular obs. (2),
mixed (9), unclassified (8)
Broder G, Weil MH.
Science 1964;143:1457-1459
Seminal Lactate Studies
Screening for Severe Illness







0 11.6 33.3 0
1 14.7 15.4 0
2 34.6 40.0 62.5
3 55.4 84.6 94.5
4 70.0 100 100
 2 of the following is SIRS:
– Temperature ≥38oC or ≤36oC
– HR ≥ 90 beats/min
– Respirations ≥ 20/min
– WBC count ≥12,000/mm3
or ≤4,000/mm3
or >10% bands
– PaCO2 < 32mmHg
Grzybowski M, Tuttle A, Nowak R, Rivers EP, Dereczyk BE, Tomlanovich MC: : Systemic inflammatory response syndrome





















Inflammatory Mediators Produce Cardiovascular Insufficiency
Cytopathic Tissue Hypoxia
Fink, Crit Care Clin, 2002
Importance of the Fluid Challenge
3499 ml-EGDT Control
4981 ml- EGDT Treatment
Importance of the Fluid Challenge
Critical Care Medicine, 2017

Does the type of fluid matter?


The Journal of Emergency Medicine,, 2018
• All 30 subjects tolerated the entire 30 mL/kg treatment,
which took, on average, 47 min.
• In comparing the increase in lactate in the LR group
(0.93 mmol/L) to that in the NS group (0.37 mmol/L),

















• Optional additional 10 cc/kg fluid bolus and then vasopressors for
MAP < 90mmHG
• Additional fluids may be administered for:
• persistent lactate > 4 mmol/l
• refractory hypotension after maximizing levophed dosing





















• Trials published more recently that were
consistently negative enrolled many
subjects with an ScvO2 >70%,
• They could have hardly beneﬁted from early 
goal-directed therapy because they lacked
the condition that was meant to be treated.
• Our own results were positive when
referring to subjects with initial
ScvO2 < 70%, just as in the ﬁrst positive 
trial.
• At the same time, they were negative (no
better outcome) when referring to subjects
with initial ScvO2 >70%, just as in the



















• Nearly 50,000 patients with sepsis
treated at 149 New York hospitals.
• Compliance with early intravenous,
fluids, antibiotics, and other elements of
the early-resuscitation bundle increased
from 41.5% to 55.2%.













2015 Q4 2016 Q1 2016 Q2
Number of patients 159,289 eligible cases
Measure Pass Rate 35.2% 40.5% 44.9%
Severe Sepsis Mortality 28-32%
Septic Shock Mortality 38-42%
Mortality Reduction Rate 8.3% 8.8% 8.3%
Potential Savable Deaths 2,783 2,864 2,411
1. Measure lactate
2. Blood cultures/appropriate cultures
3. Give broad spectrum antibiotics





5. If persistent hypotension
– vasopressor to maintain MAP > 65 mmHg
6. Document perfusion:




















"Sepsis focused exam completed."
or
"I performed a reassessment of perfusion (or volume) status."
You don't even need to provide vitals.
This QNet webpage offers further guidance if need.
https://cms-ip.custhelp.com/app/answers/detail/a_id/165223
